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International application No. PCT/EPOO/04652 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1-13 as originally filed 

Claims, No.: 

1 -20 as originally filed 

Drawings, sheets: 

1/3-3/3 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the intemational application was filed, unless othenwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the 
international preliminary exarnination was carried out on the_baslspf thejsequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable fomi. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report,) 

6. Additional observations, If necessary: 



IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 
13 restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of Invention Is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

IS not complied with for the following reasons: 
see separate sheet 

-4:~Consequeritly7the^followihg^ International application were the subject of international preliminary 

examination in establishing this report: 

□ all parts. 

H the parts relating to claims Nos. 1-14, 16. 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-14,16 

No: Claims 

Inventive step (IS) Yes: Claims 1-14,16 

No: Claims 
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Industrial applicability (lA) Yes: Claims 1-14.16 

No: Claims 



2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item IV 

Lack of unity of invention 

With the communication of 26.1 .01 this authority established a lack of unity of invention, 
i.e. Rule 13.1 PCT is not complied with, as follows: 

Reference was made to the following documents: D1 : US-5,821 ,691 

D2: US-5,757,128 
D3: US-5,504,390 

Group A 

Claim 1 and its dependent claims concern an addressable electroluminescent display 
comprising layers 1-6 as therein defined. 

Dependent claim 16 concerns an item of clothing comprising an addressable 
electroluminescent display with a plurality of display areas as defined in independent claim 
15. Claim 16 refers to the addressable electroluminescent display of claim 1-13. 

Group B 

Independent claim 15 concerns an item of clothing comprising an addressable 
electroluminescent display with a plurality of display areas as therein defined. Claim 15 
makes no reference to the addressable electroluminescerit^lispl^^^ 



Group C 

Claim 17 concerns an electroluminescent display comprising 6 items as therein defined. 

Independent claim 20 concerns an item of clothing comprising an electroluminescent 
display which comprises an electroluminescent device according to claims 17-19. 

The common concept between Groups A and B is an addressable electroluminescent 
display. This concept is known from the prior art D1-D3. 
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The common concept between Groups A and C is an addressable electroluminescent 
display with the following: 

1 first electrode 

2 second electrode 

3 layer of electroluminescent material between first and second electrodes 

4 electrical conductive track connected to the second electrode 

This concept is known from the prior art D2 (Figs. 2 and 7). 
Claims 1 and 17 diverge in the following respects: 

5 there is no requirement for the electrical conductor of claim 17 to be in the form of a 
layer with a plurality of electrically conductive tracks as in claim 1 . 

6 the electrically conductive backplane of claim 1 , 6th layer, is located between the 3rd 
and 5th layers, i.e. between the electroluminescent material and the dielectric 
material which follows the path of the electrically conductive track. 

In contrast the electrically conductive layer of claim 17 is located between the 
electroluminescent material and the electrically conductive track. 

7 claim 1 has a layer of dielectric material, 5th layer, located between the 4th and 6th 
layers, i.e. between the plurality of electrically conductive tracks and the electrically 
conductive backplane. . 

In contrast the dielectric layer of claim 17 is located between the electrically 
conductive track and the conductive layer. 

This authority therefore found that there are 3 "inventions" in the application. The Applicant 
was invited to restrict the claims or to pay the additional examination fees. 
The Applicant was informed that in the absence of a reply the written opinion would be 
drawn up for the claims in Group A, i.e. claims 1-14 and 16. 

The Applicant responded with a letter dated 22.2.01 asking for the written opinion to be 
based on claims 1-14 and 16. 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Article 33(2) PCT 

US-5,821,691 (D1) is considered to be the closest prior art since it discloses an 
addressable electroluminescent display described as follows with reference to Fig 4: 

A transparent film 51 is coated forming a 1st electrode (52). 
This is followed by a phosphor layer (55). 
This is followed by an insulating layer (56). 

This is followed by a plurality of rear electrode segments (57, 58). 
This is followed by an insulating layer (61). 
This is followed by a conductive layer (63). 

Wiring to the rear electrode (57) and the conductive layer (63) is provided by bus bars (65, 
67). 

Bus bar (67) can be coupled with the front electrode (col. 4, 1. 55 ff.) thereby bringing the 
conductive backplate and front electrode to the same potential. 

However, D1 makes no mention of the 5th layer of claim 1, which is a dielectric layer 
insulating the electrically conductive tracks (4th layer) from the electrically-conductive 
backplane (6th layer). 

Claims 1-14 and 16 are therefore novel and fulfill the requirements of Article 33(2) PCT. 



Article 33^3) PCT 

The 4th layer of claim 1 contributes to solving the problem of the electrical connections 
being visible as illumitated regions of the electroluminescent material (see description p. 
3-4). This was not foreseeable from D1 . 

Claims 1-14 and 16 therefore fulfill the requirements of Article 33(3) PCT. 
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Re Item Vlll 

Certain observations on the international application 

Article 6 PCT 

The final feature of claim 1 "wherein, in use..." is a process feature which is not a limitation 
to the electroluminescent display perse. 

All claims require full suport in the description. 
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(54) Title: ELECTROLUMINESCElvnr DISPLAY 




(57) Abstract: An electroluminescent display comprises a transparent front- 
electrode (1,2), rear electrodes (5), and a layer of electroluminescent mate- 
rial (3) located between the first and second electrodes. Conductive tracks 
(9) are electrically connected to the rear electrodes (5) and supply a driv- 
ing voltage for the electroluminescent material (3) to the rear electrodes (5). 
A baclq)lane layer (7) is provided between the electroluminescent material 
layer (3) and the conductive tracks (9), and is electrically connected to the 
front electrode (1, 2), such that the potential difference across the electro- 
Imninescent material layer (3) in the region of the conductive tracks (9) is 
substantially zero. In this way, when the conductive track (9) is siq)plying 
the driving voltage to the rear-electrodes (5), the electroluminescent matmal 
layer (3) is not Uluminated by an electric field between the conductive tracks 
(9) and the front electrode (1,2). Gaps may be defined in the front electrode 
(1,2) corresponding substantially to the location of the conductive tracks (9). 
This also prevents the voltage in the conductive tracks (9) from illuminating 
the electrolmninescent material layer (3). An addressable electroluminescent 
display may be included in an item of clothing. 
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Electroluminescent Display 

5 The present invention relates to electroluminescent 

displays . 

Electroluminescence is the emission of light by a 
material when subjected to an electric field. Phosphor 
electroluminescence was discovered and documented in 

10 1936. However, it was only in the 1950 's that GEC and 
Sylvania received patents for electroluminescent powder 
lamps. The short lifetime, for example 500 hours, of 
such devices limited their usefulness. 

Work carried out in the 1980 's revitalised the 

15 powder electroluminescent lamp, and in 1990 the Durel 
Corporation demonstrated a flexible electroluminescent 
phosphor device that was incorporated as a backlight 
into a liquid crystal flat panel display. The 
manufacturing technique involved encapsulating the 

2 0 phosphor powder particles in glass beads and sandwiching 

the encapsulated powder between two electrodes, to which 
an AC voltage was applied to stimulate emission. 
Electroluminescent devices made according to this type 
of method are known as "thick film" or "powder" 
25 electroluminescent devices. This is to be contrasted 
with "thin film" electroluminescent devices, in the 
manufacture of which a thin layer of electroluminescent 
phosphor is deposited on a, typically glass, substrate 
by a method such as atomic layer epitaxy. 

3 0 Traditionally, thin film technology has been used 

to make electroluminescent displays, and thick film 
technology has been used to make electroluminescent 
lamps, in particular backlights for liquid crystal 
displays (LCDs) . An example of a thin film device is 
35 described in US Patent 5,4 63,279, and an example of a 
thick film device is described in US Patent 5,686,792. 
A typical thick film phosphor electroluminescent 
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device comprises a layer of electroluminescent material 
in a dielectric matrix, sandwiched between two planar 
conducting electrodes. The electroluminescent material 
comprises phosphor particles, typically a zinc sulphide 
5 (ZnS) powder doped with manganese (Mn) , 

microencapsulated in a dielectric material. Typically, 
silver- or graphite- loaded screen-printable inks, and 
indium tin oxide (ITO) , a transparent conductive 
material, respectively are used to form the electrodes 

10 on a substrate such as a polyester film. When an AC 
voltage is applied between the electrodes, the 
electroluminescent material emits light. 

The inventors have recently developed thick film 
electroluminescent displays in which a plurality of 

15 shaped independent electrodes are provided on at least 
one side of a layer of shaped or unshaped 
electroluminescent material. A voltage may be applied 
selectively to each of these independent electrodes to 
illuminate a respective region of the display. A thick 

20 film electroluminescent display is created by selecting 
the configuration of the independent electrodes to 
represent information, for example in the form of a 
seven- segment display or the like. 

Thus, the inventors have recently developed an 

25 addressable electroluminescent display, i.e. an 

electroluminescent display comprising a plurality of 
display areas each having the shape of a graphical 
element wherein each display area may be separately, 
selectively illuminated. 

30 A problem associated with the manufacture of thick 

film electroluminescent displays is that the independent 
electrodes must be connected electrically to a voltage 
source for the display. In a convenient manufacturing 
technique, electrical connections are applied as 

3 5 conductive tracks on the rear surface of the device, for 
example by screen printing conductive ink. However, the 
tracks themselves can act as electrodes and cause the 
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electroluminescent phosphor to emit light where the 
phosphor is sandwiched between a transparent front 
electrode and the conductive track. Thus, the 
conductive tracks appear as illuminated lines on the 
5 display and adversely affect the clarity of the 
displayed information, which is undesirable. 

US Patent 5,686,792 relates to an 
electroluminescent lamp with a continuous 

electroluminescent dielectric layer and a patterned rear 

10 electrode overlying the electroluminescent dielectric 
layer. The rear electrode includes at least two 
conductive segments separated by a gap. An insulating 
layer fills the gap and a conductive interconnect 
overlies the insulating layer, joining the segments. 

15 The insulating layer spaces the interconnect from the 
electroluminescent dielectric layer a sufficient 
distance to reduce the electric field in the 
electroluminescent dielectric layer below the point at 
which the lamp appears luminous. 

20 The solution to the problem of visible electrical 

interconnections in the context of an electroluminescent 
lamp provided by US 5,686,792 has certain disadvantages. 
For example, the depth of the insulating layer is fixed 
by the manufacturing process and this depth determines a 

25 maximum voltage which can be applied to the rear 

electrode without causing illumination of the electrical 
connections in the electroluminescent display. 
Furthermore, the thickness of the insulating layer must 
be carefully controlled to ensure the invisibility of 

30 the interconnections, and this places additional 

constraints on the manufacturing process. Also the 
thickness and inflexibility of the insulating layer adds 
to the overall thickness of the display and detracts 
from its flexibility. 

35 The present invention seeks to provide a novel 

configuration of an electroluminescent display in which 
the electrical connections to the electrodes of the 
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display are not visible as illuminated regions of the 
electroluminescent material . 

Viewed from a first aspect therefore the invention 
provides an addressable electroluminescent display 
5 comprising: 

a first layer comprising an 
electrically-conductive , transparent , front-electrode; 

a second layer comprising a plurality of 
electrically-conductive, rear-electrode segments ; 
10 a third layer located between the first and 

second layers and comprising electroluminescent 
material ; 

a fourth layer comprising a plurality of 
electrically-conductive tracks each of which is 
15 electrically connected at a first end to at least one of 
the rear-electrode segments; 

a fifth layer located between the fourth layer 
and a sixth layer (defined below) , comprising dielectric 
material and following substantially the path of the 
20 electrically- conductive tracks; and 

a sixth layer located between the third and 
the fifth layers, comprising an electrically-conductive, 
backplane which: 

is electrically connected to the 
25 front -electrode in front of the backplane such that the 

potential difference across the third layer in the 

region of the sixth layer is substantially zero; 

follows substantially the path of the 
electrically-conducting tracks; 
30 wherein, in use, a driving voltage for driving the 
illumination of an area of the display is supplied 
across the first layer and a rear electrode segment in 
the second layer - 

Thus according to the invention, in the region of 
35 the electrically- conductive tracks (or "electrical 

conductor"), the electrically conductive backplane (or 
"sixth layer" or "electrically conductive layer") 
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ensures that there is substantially no potential 
difference across the electroluminescent material layer 
(or "third layer"), even if the electrically-conductive 
tracks are supplying driving voltage, and the 
5 electrically-conductive tracks therefore do not cause 
the electroluminescent material to illuminate . 

The first layer (or "first, transparent electrode") 
may comprise a layer of a transparent conductive 
material, for example indium tin oxide, applied to a 

10 transparent substrate, for example a polyester film. 

The transparent conductive material may be applied to 
the transparent substrate by any suitable method, for 
example screen printing, sputtering and the like, 
The configuration of the display is such that 

15 information can be represented by the display by the 
application of a voltage to selected rear-electrode 
segments (or "second electrodes"). For example the 
areas that can illuminate ("display areas") may be 
arranged in a numeric or alphanumeric display 

20 arrangement, such as a seven, fourteen or sixteen 
segment display. 

The rear-electrode segments may be provided on the 
display by any suitable method, such as by screen 
printing with conductive, for example silver- or 

25 graphite -loaded, inks. 

The electroluminescent material in the third layer 
(or "layer of electroluminescent material") is a thick 
film phosphor layer, for example zinc sulphide powder 
doped with manganese and microencapsulated in a 

30 dielectric material. 

The electrically-conductive tracks may be formed on 
the device by any suitable method, such as by screen 
printing with conductive, for example silver- or 
graphite- loaded, inks. Feasibly, some 

35 electrically-conductive tracks may be formed on the 

device together with the rear-electrode segments- In 
this case, these electrically-conductive tracks may be 
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considered as an extension of the relevant 
rear-electrode segments. At least part of the 
electrically- conductive tracks may be integral with the 
rear-electrode segments . 
5 In general, a respective electrically-conductive 

track is provided for each rear-electrode segment- 

The sixth layer (or "electrically conductive 
layer") may be arranged in substantially the same plane 
as the second layer. Thus, for example, the 

10 rear-electrode segments may be provided in one or more 
voids or recesses defined in the sixth layer. In this 
case, the spacing between the sixth layer and the 
rear-electrode segments, defined by the size of the 
voids, should be selected to prevent arcing due to 

15 potential differences between the sixth layer and the 
second layer . 

A layer of dielectric material (or "fifth layer" or 
"first dielectric layer") is provided to insulate 
electrically the electrically-conductive tracks from the 

20 sixth layer, as there may be a significant potential 
difference between these components. Thus, such a 
dielectric layer must have sufficient electrical 
insulation capability to withstand the driving voltage 
for the electroluminescent material. This dielectric 

25 layer may be applied by any suitable method, such as _ 

screen printing. 

In a preferred arrangement, the sixth layer is 
provided over the second layer. This arrangement has 
the advantage that the registration of the sixth layer 

30 relative to the second layer does not need to be as 

accurate to ensure correct electrical functioning of the 
device as when the rear- electrode segments are provided 
in voids or recesses in the sixth layer. 

A further dielectric layer (or "second dielectric 

35 layer") may be provided to electrically insulate the 

second layer from the sixth layer, which will generally 
be at different potentials in use of the device. Such a 
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dielectric layer may be applied by any suitable method, 
for example screen printing. 

It is advantageous for any voids which exist in the 
sixth layer and any dielectric layers (for the purpose 
of allowing the electrically-conductive tracks to 
connect to the rear-electrode segments) to be made as 
large as possible in order to minimise the effect of any 
mis-registration of the sixth layer (and/or the 
associated dielectric layer(s)), the rear-electrode 
segments and the electrically-conductive tracks. 

The sixth layer follows substantially the path of 
the electrically-conductive tracks, in order to reduce 
the cost of materials and to reduce registration 
problems associated with other methods. It is desirable 
for the fifth layer to cover a greater area than the 
sixth layer, so that electrical insulation is generally 
assured even in the case of variations in the 
registration of these layers. Likewise, it is desirable 
for the sixth layer to cover a greater area than the 
electrically- conductive tracks, so that the 
electrically-conductive tracks are generally not visibly 
illuminated even in the case of variations in the 
registration of the sixth layer relative to the 
electrically-conductive tracks • 

Preferably, the sixth layer and the assgc.iat.ed 

" dielectric layer (s) overlap the area of the 
rear-electrode segments in order to allow for tolerances 
in the registration of the sixth layer and the 
associated dielectric layer (s) relative to the 
electrically-conductive tracks . 

Preferably, the overall area of the sixth layer and 
the associated dielectric layer (s) is maintained as 
small as possible to minimise the probability of a short 
circuit due to imperfections, such as pin holes, in the 
dielectric layer (s). 

The sixth layer may comprise a plurality of 
separate portions, each electrically connected to the 



wo 00/72638 PCT/EPOO/04652 

- 8 - 

relevant pairt of the first layer. 

In advantageous embodiments, at least one of the 
rear-electrode segments of the electroluminescent 
device, or the sixth layer, or the electrically- 
conductive tracks may be formed as conductive tracks on 
a printed circuit board, preferably a flexible printed 
circuit board. 

A void (or gap) may be provided in the first layer 
opposite an electrically-conductive track, so that an 
electric field is not generated between the first layer 
and the electrically-conductive track, which would cause 
the electroluminescent material to illuminate in the 
region of the electrically-conductive track. 
The void(s) may be defined in the first layer by etching 
or otherwise ablating (e.g. using lasers) the 
transparent conductive material from the transparent 
substrate. Alternatively, the transparent conductive 
material may be applied to a transparent substrate in a 
configuration which defines the void(s) . 

According to the invention, electroluminescent 
devices may be made which are flexible, lightweight and 
relatively inexpensive. Advantageously, an 
electroluminescent display may be incorporated into an 
item of clothing. 

Thus, viewed from a second aspect the invention 
provides an item of clothing comprising an addressable 
electroluminescent display with a plurality of display 
areas each having the shape of a graphical element and 
each of which may be separately, selectively 
illuminated- 

The electroluminescent display may be arranged to 
display information relating to the wearer of the 
clothing. For example, the display may represent an 
amount of oxygen which remains in the tanks of breathing 
apparatus used by a fire- fighter or a diver. Similarly, 
the display could represent the elapsed time from the 
start of a race for a particular athlete. 
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The electroluminescent display may include 
additional electronics for controlling the display. For 
example, the display may include short-range 
communication electronics for example utilising the DECT 
5 or Blue Tooth communications protocols. 

Advantageously, the electroluminescent display may 
comprise an electroluminescent device according to the 
first aspect of the invention. 

Although the invention has been described in terms 
10 of the structure of an electroluminescent display, the 
invention also extends to a method of making such a 
display as described herein. 

Viewed from a yet further aspect, the invention 
provides an electroluminescent display comprising: 
15 a first, transparent electrode; 

at least one second electrode; 

a layer of electroluminescent material located 
between the first and second electrodes; 

an electrical conductor in the form of a conductive 
20 track, electrically connected to the second electrode 
and arranged to supply, in use, a driving voltage for 
the electroluminescent material to the second electrode; 

an electrically conductive layer which is provided 
between the electroluminescent material layer and the 
25 electrical conductor , substantially _ foll^^^^ the .path-- - . 
of the electrical conductor, said conductive layer being 
electrically connected to the first electrode, such that 
the potential difference across the electroluminescent 
material layer in the region of the electrical conductor 
3 0 is substantially zero; and 

a first dielectric layer located between the 
electrical conductor and the conductive layer. 

Some embodiments of the invention will now be 
described by way of example only, and with reference to 
3 5 the accompanying drawings, in which: 

Figure 1 is a schematic representation of an 
electroluminescent display showing some aspects of the 
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inventions- 
Figure 2 is an exploded view of the device of 
Figure 1 ; 

Figure 3 is a schematic representation of an 
5 electroluminescent display showing some aspects of the 
invention. 

As shown in Figure 1 an electroluminescent display 
according to the invention comprises a substrate layer 1 
of transparent polyester, which is prefabricated with a 

10 layer of indium tin oxide (ITO) 2 to form a transparent 
front-electrode. A layer of thick film 
electroluminescent phosphor material 3 is provided on 
top of the ITO layer 2. A first dielectric layer 4 is 
provided over the phosphor layer 3, and on top of the 

15 first dielectric layer 4 is provided a rear-electrode 5 
of screen-printed silver- loaded ink. The rear-electrode 
5 is covered by a second dielectric layer 6. The second 
dielectric layer 6 electrically isolates the 
rear-electrode 5 from a backplane layer 7, also of 

20 screen-printed silver- loaded ink. On top of the 

backplane layer 7 is provided a third dielectric layer 
8, which electrically isolates the backplane layer 7 
from an electrically-conductive track 9. 

The electrically- conductive track 9 thus runs in a 

25 longitudinal direction bet^ween a point at one_end. of-.the. . 
track where it is connected to a rear-electrode segment 
and a point at another end of the track where it is 
connected either directly or indirectly to a voltage 
supply. The direction of "width" (as used herein) of 

30 the electrically-conductive track and of other tracks 
associated with the electrically-conductive track is 
defined as that direction which is substantially 
perpendicular to the longitudinal direction of the 
electrically-conductive track. 

35 As shown in Figure 1, the backplane layer 7 is 

electrically connected to the ITO layer 2 so that these 
two layers are always at the same electrical potential . 
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In use, an AC driving voltage of 100 to 600 volts 
is applied between a rear-electrode segment 5 (via the 
conductive track 9) and the ITO layer 2, in order to 
generate an electric field across the electroluminescent 
phosphor 3 so that the phosphor emits light. 

The conductive backplane layer 7 is always at 
substantially the same electrical potential as the ITO 
layer 2 , and is located between the phosphor layer 3 and 
the conductive track 9. There is therefore no electric 
field across the electroluminescent phosphor layer 3 due 
to the driving voltage in the conductive track 9. In 
effect, the backplane layer 7 shields the 
electroluminescent phosphor layer 3 from the driving 
voltage in the conductive track 9, so that the phosphor 
layer 3 is not illuminated by the conductive track 9. 

Although the third dielectric layer 8, the 
backplane layer 7, and the second dielectric layer S, 
are represented in Figure 2 as having voids defined 
therein for the conductive track 9, for a display 
according to the invention, the third dielectric layer 
8, the backplane layer 7, and the second dielectric 
layer 6, in fact, follow substantially the path of the 
conductive track 9, in order to reduce the cost of 
materials and to prevent registration problems between 
these layers, as shown in Figure 3. 

Figure 3 shows a plurality of rear electrodes 5 
which are configured to form the hour, minute and second 
hands on the top part of an analogue clock display. 
Electrically-conductive tracks 9 are connected to these 
rear electrodes 5. The conductive tracks 9 sit on a 
second dielectric layer (not shown in Figure 3) which in 
turn sits on a backplane layer 7 which in turn sits on a 
first dielectric layer 4 . 

In summary, an electroluminescent display comprises 
a transparent front-electrode 1,2, a rear-electrode 5, 
and a layer of electroluminescent material 3 located 
between the front and rear electrodes. A conductive 
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track 9 is electrically connected to the rear-electrode 
5 and supplies a driving voltage for the 

electroluminescent material 3 to the second electrode 5. 
A backplane layer 7 is provided between the 
5 electroluminescent material layer 3 and the conductive 
track 9, and is electrically connected to the front 
electrode 1,2, such that the potential difference across 
the electroluminescent material layer 3 in the region of 
the conductive track 9 is substantially zero. In this 

10 way, when the conductive track 9 is supplying the 
driving voltage to the rear electrode 5, the 
electroluminescent material layer 3 is not illuminated 
by an electric field between the conductive track 9 and 
the front electrode 1,2, 

15 Note that although the description has mainly 

described embodiments in which the shape of illuminated 
areas are defined by the rear electrodes, this shape may 
alternatively be defined by appropriate shaping of the 
front electrode or the electroluminescent material layer 

2 0 or a combination of the front electrode, the 

electroluminescent material and the rear electrode - 

It is also to be noted that, with suitable 
provision of driving voltages (that is, actively driving 
"on" displays areas to be illuminated and "off" display 

25 areas to not be illuminated), there i^s no need_. f^ _ 
backplane layer to be provided in areas behind 
rear- electrode segments, since those rear-electrode 
segments which are driven "off" (i.e. set to the same 
voltage as the transparent, front-electrode) act in the 

30 same way that such a backplane layer would and ensure 
that electrically-conductive tracks which run behind 
them cannot cause any illumination of the 
electroluminescent material in front of them. It is 
further to be noted that there is also no need to 

35 provide a backplane layer in areas of the display where 
there is either no front-electrode or no 
electroluminescent material or no 
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electrically-conductive track. 

In an alternative arrangement (not shown) , a gap is 
defined in the front electrode 1,2 corresponding 
substantially to the location of the conductive track 9. 
5 This also prevents the voltage in the conductive track 9 
from illuminating the electroluminescent material layer 
3 . 

An electroluminescent display may be included in an 
item of clothing. 
10 It is possible to prevent the unwanted illumination 

of the electrical conductors without the use of a 
conductive layer as described above. 

In this case, an electroluminescent device 
comprises : 

15 a first, transparent electrode; 

at least one second electrode; 

a layer of electroluminescent material located 
between the first and second electrodes; and 

an electrical conductor electrically connected to 
20 the second electrode and arranged to supply, in use, a 
driving voltage for the electroluminescent material to 
the second electrode, 

wherein a void is defined in the firtjc electrode 
corresponding substantially to the location of the 

25 electrical conductor. _ , . - 

Thus a void (or gap) is provided in the first 
electrode opposite the electrical conductor, so that an 
electric field is not generated between the first 
electrode and the electrical conductor, which would 
30 cause the electroluminescent material to illuminate in 
the region of the electrical conductor. 
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Claims 

1. An addressable electroluminescent display 
comprising : 

5 a first layer comprising an 

electrically-conductive, transparent , front -electrode; 

a second layer comprising a plurality of 
electrically-conductive, rear-electrode segments ; 

a third layer located between the first and second 
10 layers and comprising electroluminescent material ; 

a fourth layer comprising a plurality of 
electrically-conductive, tracks each of which is 
electrically connected at a first end to at least one of 
the rear-electrode segments; 
15 a fifth layer located between the fourth layer and 

a sixth layer (defined below) , comprising dielectric 
material and following substantially the path of the 
electrically- conductive tracks ; and 

a sixth layer located between the third and the 
20 fifth layers, comprising an electrically-conductive, 
backplane which: 

is electrically connected to the front -electrode in 
front of the backplane such that the potential 
difference across the third layer in the region of the 

25 sixth layer is substantially zero; and _^ ._ - 

follows substantially the path of the 
electrically-conductive tracks ; 

wherein, in use, a driving voltage for driving the 
illumination of an area of the display is supplied 
3 0 across the first layer and a rear electrode segment in 
the second layer. 

2. An addressable electroluminescent display according 
to claim 1, comprising a plurality of display areas each 

35 having the shape of a graphical element and each of 
which may be separately, selectively illuminated, 
wherein, at each display area, at least one of the 
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first, second or third layers is shaped in the form of 
the graphical element. 

3 . An addressable electroluminescent display according 
to any of the preceding claims, wherein the first layer 
comprises a plurality of separate 

electrically- conduc t i ve , t r anspar ent , f r on t -elect rode 
segments . 

4 . An addressable electroluminescent display according 
to any of the preceding claims, wherein the third layer 
comprises a plurality of electroluminescent material 
segments . 

5. An addressable electroluminescent display according 
to any of the preceding claims, wherein the fifth layer 
comprises a plurality of dielectric tracks each of which 
is associated with one of the electrically-conductive 
tracks and each of which dielectric tracks has 
substantially the same two-dimensional form as, but is 
wider than its associated electrically-conductive track 
and, at a first end, stops short of the first end of its 
associated electrically-conductive track. 

6. An addressable electroluminescent display accprding, . 
to any of claims 2 to 5, wherein the backplane of the 
sixth layer comprises a plurality of 
electrically-conductive, backplane track-elements . 

7 . An addressable electroluminescent display according 
to claim 6, wherein each of the backplane 

track- elements : 

is associated with one of the 
electrically-conductive tracks; 

has substantially the same two-dimensional form as, 
but is wider than, its associated 
electrically- conductive track; and 
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stops short of the first end of its associated 
electrically-conductive track . 



8. An addressable electroluminescent display according 
5 to claim 7, in dependence upon claim 5 and 6, wherein 

each of the backplane track- elements stops short of the 
first end of the associated dielectric track. 



9. An addressable electroluminescent display according 
10 to any of claims 6 to 8 , wherein backplane 

track-elements are provided substantially exclusively in 
areas of the display in which there exists 
electroluminescent material and a front electrode and an 
electrically-conductive track. 

15 

10. An addressable electroluminescent display according 
to any of claims 6 to 9, wherein backplane 
track-elements are provided substantially exclusively 
outside of display areas at which the second layer is 

2 0 shaped in the form of the graphical element. 

11. An addressable electroluminescent display according 
to any of the preceding claims, further comprising a 
dielectric layer located between the second layer and 

25 the third layer. 

12 . An addressable electroluminescent display according 
to claim 11, wherein the dielectric layer substantially 
follows the path of the electrically-conductive tracks. 

30 

13 . An addressable electroluminescent display according 
to any of the preceding claims, wherein at least one of 
the second layer, the fourth layer and the sixth layer 
is formed as a conductive track on a printed circuit 

35 board. 



14 . An addressable electroluminescent display according 
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to any of the preceding claims, wherein the second 
layer, the fourth layer, the fifth layer and the sixth 
layer are formed as the layers of a multi- layer printed 
circuit board. 

5 

15. An item of clothing comprising an addressable 
electroluminescent display with a plurality of display 
areas each having the shape of a graphical element and 
each of which may be separately, selectively 

10 illuminated. 

16. An item of clothing as claimed in claim 15, wherein 
the addressable electroluminescent display comprises an 
addressable electroluminescent display as claimed in any 

15 of claims 1 to 13 . 

17. An electroluminescent display comprising: 
a first, transparent electrode; 

at least one second electrode; 
20 a layer of electroluminescent material located 

between the first and second electrodes; 

an electrical conductor in the form of a conductive 
track, electrically connected to the secor-d electrode 
and arranged to supply, in use, a driving voltage for 

25 the electroluminescent material to the _second elect r 

an electrically conductive layer which is provided 
between the electroluminescent material layer and the 
electrical conductor, substantially following the path 
of the electrical conductor, said conductive layer being 
30 electrically connected to the first electrode, such that 
the potential difference across the electroluminescent 
material layer in the region of the electrical conductor 
is substantially zero; and 

a first dielectric layer located between the 
35 electrical conductor and the conductive layer. 

18. A device as claimed in claim 17, further comprising 
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a second dielectric layer located between the second 
electrode and the conductive layer, wherein the 
conductive layer and the first and second dielectric 
layers overlap the area of the second electrode. 

19- A device as claimed in either of claims 17 or 18, 
wherein at least one of the second electrode, the 
conductive layer and the electrical conductor is fornned 
as a conductive track on a printed circuit board . 

20. An item of clothing comprising an 
electroluminescent display, wherein the 
electroluminescent display comprises an 

electroluminescent device as claimed in any of claims 17 
to 19. 
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